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 ABSTRACT 
The main objective of this dissertation is to identify the key determinants of 
industrialisation in Ethiopia over the period 1981 to 2014. Industrialisation is measured 
as the share of manufacturing value added (MVA) in GDP. Ten potential determinants 
of the share of MVA are considered within the framework of a general, unrestricted 
auto-regressive distributed lag (ARDL) model. To select the parsimonious model, the 
dissertation uses a general-to-specific (Gets) model-selection algorithm based on 
Hendry’s (1995) methodology.  
The study finds the following significant results. First, there is an inverted U-curve 
relationship between GDP per capita and the share of MVA in Ethiopia. This is in line 
with the theory, in which demand moves away from manufacturing to service activities 
over time, and/or technological advancement that reduces the relative price of 
manufacturing goods. Second, the size of the domestic market positively affects 
MVA’s share in Ethiopia, but beyond a certain threshold level it has a negative effect. 
Third, in contrast to conventional wisdom, an appreciation of the real exchange rate 
(𝑅𝐸𝑅) stimulates Ethiopia’s manufacturing sector. This may be attributed to Ethiopia’s 
large domestic market and the importation of cheap capital and intermediate goods 
that are essential inputs in the manufacturing sector. This strategy, however, relies 
heavily on the ability of the economy to attract long-term capital inflows other than 
foreign borrowing to finance the resulting import-export gap. It follows that, once the 
manufacturing sector is mature enough to compete in world markets, policymakers 
need to maintain the 𝑅𝐸𝑅 at competitive levels. Fourth, foreign direct investment (FDI) 
has a positive and significant effect on Ethiopia’s manufacturing sector. Thus, Ethiopia 
should design appropriate policy measures to attract more FDI.   
Keywords: manufacturing value added as a percentage of GDP, determinants of 
industrialisation, Ethiopia 
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CHAPTER 1: INTRODUCTION 
 
1.1 Background to the study  
Virtually all cases of development in our modern world, which is characterised by high, 
rapid and sustained economic growth, have been the product of industrialisation 
(Rodrik, 2016; Szirmai, 2009). Exports of commodity goods can lead to faster 
economic growth during certain stages, but primary commodity booms are usually not 
sources of sustained economic growth and development. Thus, industrialisation is a 
key vehicle for development and economic growth and the way developed countries 
have industrialised (Kaldor, 1967; Lall, 2005; Mijiyawa, 2017; Rodrik, 2008a). 
The industrial sector mainly includes mining, construction and manufacturing. 
Particularly, the manufacturing sector has long been viewed as the vital engine of 
structural transformation and economic growth (McMillan, Rodrik & Verduzco-Gallo, 
2014; Mijiyawa, 2017). There is a large body of literature that identifies the 
manufacturing sector as the component of industry that has the greatest opportunities 
for technology transfer, employment creation, competitive advantage, poverty 
reduction, economic diversification and sustained economic growth in developing 
countries (McMillan et al., 2014; Mijiyawa, 2017; Prebisch, 1950; Rodrik, 2013, 2016, 
2018; Singer, 1950; UNCTAD & UNIDO, 2011; UNECA, 2016).  
Historically, manufacturing has been the important origin of innovation in the modern 
economies (Gault & Zhang, 2010; Lall, 2005). Shen, Dunn and Shen (2007) state that 
the research and development (R&D) activities of manufacturing firms have been a 
significant source of technological progress in the global economy. Consequently, 
manufacturing is important for technology diffusion and innovation. Similarly, 
manufacturing generates spill-over effects to the rest of economic activities. For 
instance, manufacturing firms are major consumers of transport, banking, 
communication services and insurance. Manufacturing firms also offer demand 
impetus for the traditional sector. Relative to primary commodities, manufacturing 
products are less vulnerable to volatile price movements, and the demand for 
manufactured products has a high-income elasticity. This suggests that manufacturers 
offer more opportunities for export growth (Mijiyawa, 2017). 
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Over the last four decades, there has been a significant change in the world economy, 
with manufacturing activity shifting from advanced economies to developing countries 
(Newman, Page, Rand, Shimeles, Söderbom & Tarp, 2016). Newman et al. (2016) 
further argue that, from 1992 to 2012, the share of global manufacturing production 
generated by emerging economies almost doubled, expanding to more than a third of 
world output.  
Despite the above-mentioned advantages of manufacturing, the performance of the 
manufacturing sector in sub-Saharan Africa (SSA), including Ethiopia, has so far been 
disappointing. For instance, several Asian countries have successfully industrialised 
in the last few decades, while Africa experienced de-industrialisation (Page, 2009; 
Rodrik, 2016).1 East Asian countries, including China, generate more than one-fifth of 
world manufacturing value added (MVA) (Newman et al., 2016).  
According to the collaboration report of UNCTAD and UNIDO (2011), Africa’s share of 
global MVA fell from 1.2% to 1.1% over the period 2000 to 2008, and in Asia it rose 
from 13% to 25% over the same period. In addition, according to the latest available 
report on global manufacturing output, Africa’s share of world MVA in 2010, recovered 
to its 2000 level (1.2%), while Asia’s share of world MVA expanded to 26% (UNIDO, 
2016). However, MVA as a share of GDP in Ethiopia has stagnated at around 5%, 
which is well below the African average of 10% over the period 2003 to 2014 (UNECA, 
2016).   
In SSA, the average share of manufacturing output in gross domestic product (GDP) 
has fallen steadily since 1981, declining from around 24.6% to about 10% in 2017. As 
Rodrik (2016) documents, this trend shows that the SSA region has been 
deindustrialising over time. In the case of Ethiopia, the share of manufacturing shows 
a minimum of 3.1% in 1992 and a maximum of 7.3% in 1997, with an average share 
of 4.7% over the period 1981 to 2017.2 Indeed, Figure 1 illustrates the comparative 
trends of the share of MVA in GDP in Ethiopia and in the SSA region. Over the same 
                                              
1 Deindustrialisation refers to a declining trend in the share of manufacturing in total employment (for 
more details, see Andreoni & Gregory, 2013; Rodrik, 2016; Rowthorn & Coutts, 2013).    
2 Before 1991, Eritrea was part of Ethiopia.  
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period, the share of MVA in Ethiopia remains well below the one registered in the SSA 
region.  
 
Figure 1: Trend of MVA (% of GDP) in SSA and Ethiopia, 1981-2017 
Source: Author’s calculations based on data retrieved from the World Development Indicator (WDI) 
(2018) database.  
Industrial development has played a significant role in the economic growth of 
countries like Korea, Taiwan, Indonesia and China (Kniivila, 2007). South East Asian 
countries such as Vietnam have also experienced remarkable economic growth linked 
to their manufacturing sector. It is informative to compare the performance of Vietnam 
with Ethiopia as in Figure 2.  
 
Figure 2: Trend of MVA (% of GDP) in Vietnam and Ethiopia, 1985-2017 
Source: Author’s calculations based on data retrieved from the WDI (2018) database. 
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The average share of MVA in Vietnam was about four times higher than that in Ethiopia 
over the period 1985 to 2017. According to Rodrik (2018), both countries have 
experienced growth-enhancing patterns of industrialisation over the period 1990 to 
2008, but the magnitude of structural change is much smaller in Ethiopia.  
Overall, Ethiopia is under-industrialised relative to Vietnam and SSA. Figures 1 and 2 
imply that Ethiopia has not experienced productivity-enhancing structural change from 
low-productivity agriculture and services into high-productivity manufacturing 
activities. According to Rodrik (2016, p. 29), “sustained, rapid convergence on the part 
of developing countries has historically required industrialization…”. Thus, Ethiopia 
needs to promote faster industrialisation and more inclusive structural change. 
Industrial development entails structural change, and the process of structural change 
may lead to more export-oriented manufacturing activities. As stressed by McMillan 
and Rodrik (2011), UNECA (2016) and Rodrik (2018), the pace of industrialisation 
must be accelerated.  
At a national level, the Ethiopian government already has a set of policy frameworks 
in place to achieve a higher degree of industrialisation. Both the first and second 
development plans (Growth and Transformation Plan (GTP) 1 and 2), which were 
implemented in the periods 2010 to 2015 and 2016 to 2020 respectively, aim to 
strengthen Ethiopia’s competitiveness for sustained inclusive economic growth by 
promoting industrialisation, urbanisation, structural transformation, export promotion, 
infrastructure investment (mainly targeted at telecommunication, energy, roads and 
railways), building institutions, increasing agricultural productivity, enhancing social 
development, and strengthening good governance in all aspects to manage excessive 
bureaucracy (Dinh, Palmade, Chandra & Coassar, 2012; Geiger & Moller, 2015; 
Oqubay, 2015). The GTP2 endeavours to transform Ethiopia into an industrialised 
economy and to achieve low middle-income status by 2025.  
In addition, the GTP 1 and 2 identify regional clusters and industrial parks as ways of 
industrialising. Special provisions are made for the following industries: agro-
processing products, leather products, textiles and garments, fertiliser, cement, sugar, 
metals and engineering, pharmaceutics and chemicals industries. The aim of selecting 
these specific sectors is to increase Ethiopia’s comparative advantage in labour-
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intensive light manufacturing goods that can be geared towards export markets 
(Gebreeyesus, 2012; Geiger & Moller, 2015; Nicolas, 2017; Ohno, 2013). 
Ethiopia is a diverse, large and landlocked country with the second largest population 
of the SSA countries (102.4 million people in 2016),3 with the majority of the labour 
force employed in the agricultural sector. Following more market-oriented policy 
reforms since 1992, Ethiopia’s average annual GDP growth rate has increased from 
0.5 per cent over the period 1981 to 1992 to 4.5 per cent from 1992 to 2004 (Moller, 
2015).4 Over the period 2004 to 2017, the economy grew at an impressive average 
rate of 10.6 per cent per annum.5 However, the growth acceleration over this period 
was not due to rapid industrialisation, but rather service-led growth (Moller, 2015; 
World Bank, 2016), as well as a boom in the construction industry since 2011. Large 
public investments in infrastructure also played a major role, together with a favourable 
external environment (Moller, 2015; Rodrik, 2018). Since industrialisation has 
historically been a salient feature of long-run growth transitions, it is a key policy issue 
to investigate the main drivers of industrialisation in Ethiopia. 
After World War II, it has become a main research area to identify the key determinants 
of industrialisation in developing economies (Syrquin & Chenery, 1989). To contribute 
to the literature, this dissertation provides a detailed analysis of the main determinants 
of industrialisation in Ethiopian using annual time-series data over the period 1981 to 
2014.  
1.2 Problem statement and objective of the study  
Since 1920, industrial policy formulation in Ethiopia has undergone several changes 
across different regimes (Gebreeyesus, 2012). Figure 1, however, shows that 
Ethiopia’s manufacturing share is low compared with SSA countries, and compared 
with a fast-growing country like Vietnam, as shown in Figure 2. It therefore becomes 
important to identify the main determinants of industrialisation in Ethiopia (as proxied 
by the share of manufacturing output in GDP). 
                                              
3 http://data.worldbank.org/indicator/SP.POP.TOTL, accessed August 2018. 
4 From 1992 onwards (following the regime change in 1991), Ethiopia adopted more market-oriented 
policies (for more details, see Gebreeyesus, 2012; Moller, 2015). 
5 Author’s calculation based on data retrieved from the WDI (2018) database. 
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As one of the poorest countries in the world, Ethiopia has been backward in socio‐
economic development. Agriculture has been the main source of income, and the vast 
majority of the population live in rural areas, while the manufacturing sector remains 
weak. The Ethiopian economy has suffered from several internal and external wars, 
poor governance and recurrent droughts. Coupled with rapid population growth, this 
has led to economic stagnation over prolonged periods and low levels of 
manufacturing development (Ohno, 2013; Sisay, 2010). 
Despite the impressive growth surge in recent times, the Ethiopian economy has not 
experienced significant structural change. The manufacturing sector is still at a low 
level of development. In comparison with the service and agricultural sectors, 
manufacturing’s share of exports, employment and output has remained stagnant, at 
around five per cent over the last decade (UNECA, 2016; World Bank, 2016). 
Therefore, this study seeks to fill the gap in the literature by analysing the determinants 
of the Ethiopian manufacturing industry using potential determinants such as real GDP 
per capita and its squared term, the real exchange rate, government consumption as 
a percentage of GDP, population size and its squared term, the fixed investment rate, 
trade openness, human capital development and foreign direct investment (FDI) as a 
ratio of GDP over the period 1981 to 2014. The objective of the study is also to present 
policy recommendations related to the significant determinants of the manufacturing 
sector in Ethiopia.   
1.3 Significance of the study 
As much as there is a sizable literature on the determinants of industrialisation across 
developing countries, there is no literature in the context of Ethiopia. Commonly, the 
existing literature broadly covers the determinants of industrialisation in SSA or large 
samples of countries across the world (for example: Guadagno, 2016; Kutu & 
Ngalawa, 2016; Martorano, Sanfilippo & Haraguchi, 2017; Mijiyawa, 2017; Newman 
et al., 2016; Rodrik, 2016; Samouel & Aram, 2016; UNCTAD & UNIDO, 2011). 
Typically, most studies on Africa examine the specific effects of competitiveness, firm 
size, technology, geography, and the governance of manufacturing activities (Biggs & 
Srivastava, 1996; Söderbom & Teal, 2004; UNECA, 2016; Wells & Thirlwall, 2003). 
There are also several country case studies that analyse the success and failure of 
industrial policy in Africa (Altenburg, 2011; Dinh et al., 2012; Newman et al., 2016; 
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Noman & Stiglitz, 2015; Rodrik, 2018; Stiglitz, Lin, Monga & Patel, 2013). Authors such 
as Elhiraika (2008), Mensah, Adu, Amoah, Abrokwa and Adu (2016), Mijiyawa (2017) 
and Samouel and Aram (2016) also empirically test the potential determinants of 
manufacturing in Africa.  
In the case of Ethiopia, there is some existing work on the performance of industrial 
policy (for example, Altenburg, 2010, 2011; Gebreeyesus, 2012; Noman & Stiglitz, 
2015; Ohno, 2013; Oqubay, 2015). However, there has not yet been a study on the 
determinants of industrialisation using annual time-series data. In order to formulate 
industrial strategies conducive to manufacturing growth, it is a requirement to know 
exactly what drivers promote industrialisation.  
The contributions of this study are threefold. First, to the best of the author's 
knowledge, this is the first time-series econometric study that looks at the determinants 
of the manufacturing industry in Ethiopia for the period 1981 to 2014, using the auto-
regressive distributed lag (ARDL) modelling procedure of Pesaran, Shin and Smith 
(2001), together with a general-to-specific (Gets) model selection strategy (see 
Doornik, 2009; Hendry, 1995) to obtain a more parsimonious model from a large 
number of potential regressors. Thus, the study fills the void in the literature with regard 
to the lack of empirical studies in the country. Second, the dissertation considers an 
extensive list of potential variables that may determine industrialisation in Ethiopia. 
Finally, it also contributes to the policy and academic debate on industrialisation. It 
thus may serve as a reference for policymakers to design, improve and implement 
future policy instruments.  
1.4 Structure of the study 
The structure of the study is as follows. Chapter 2 provides a literature review of 
theoretical and empirical studies that have examined the relationship between 
industrial development and its determinants. Chapter 3 introduces the empirical model 
that will be estimated for Ethiopia. The chapter also presents and discusses some 
descriptive evidence on the underlying determinants of industrialisation in Ethiopia. 
Chapter 4 presents the ARDL model, the Gets methodology to select the parsimonious 
model, and the estimation results. Chapter 5 concludes and discusses some policy 
implications drawn from the study. 
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CHAPTER 2: LITERATURE REVIEW 
  
2.1 Introduction  
The aim of this chapter is to provide a literature review of theoretical and empirical 
studies that have examined the relationship between industrial development and 
economic growth on the one hand, and the determinants of industrialisation on the 
other. Chapter 2 is organised as follows. Section 2.2 discusses the importance of 
manufacturing as an engine of growth from a theoretical perspective, and also 
provides a summary of previous empirical studies. Section 2.3 provides a brief review 
of studies that have examined the potential determinants of manufacturing 
development. Section 2.4 concludes.  
2.2 Manufacturing as an engine of economic growth 
The manufacturing sector is viewed as the most important source of economic growth 
(Cornwall, 1977; Kaldor, 1967) due to the presence of both static and dynamic 
economies of scale. Static economies of scale refer to large-scale production 
techniques that lower the average costs of output and lead to productivity growth in 
manufacturing. Dynamic economies of scale refer to the positive effects of output 
growth on capital accumulation, and the embodiment of sophisticated technological 
progress in production. It also impacts positively on labour productivity growth through 
learning by doing (Arrow, 1962; Marconi, De Borja Reis & De Araújo, 2016; Silberston, 
1972; Thirlwall, 2003).  
Kaldor (1967) was one of the first researchers to formulate and empirically confirm 
that manufacturing serves as an engine of growth. According to Kaldor (1967), 
manufacturing has unique features, such as linkage effects, demand effects and fast 
productivity growth, which stimulate the economic growth of the entire economy. 
Several scholars have also linked these characteristics to the manufacturing sector 
and underlined their importance (Cornwall, 1977; Haraguchi, Cheng & Smeets, 2017; 
Hirschman, 1958; Marconi et al., 2016).  
Kaldor developed a series of laws (Kaldor, 1966, 1967; Thirlwall, 1983) to account for 
differences in growth rate across nations. The first growth law states that there is a 
strong, positive correlation between the growth rate of GDP and manufacturing output 
 9 
 
growth. The second growth law highlights a strong, positive relationship between 
labour productivity growth in manufacturing and manufacturing output growth (also 
known as Verdoorn’s law). In this way, manufacturing output growth has a positive 
effect on productivity growth via static and dynamic increasing returns to scale. The 
third law states that there is a positive association between non-manufacturing labour 
productivity growth and manufacturing output growth. Because most activities outside 
manufacturing are subject to diminishing returns, but resources (surplus labour) are 
shifted from these activities into manufacturing, productivity growth in non-
manufacturing activities will increase. 
Lewis (1954) states that industrial growth absorbs an unlimited supply of labour from 
agriculture at subsistence wage levels. The industrial sector can increase profits 
continuously if the real wage remains constant and achieves a faster rate of capital 
accumulation through investment until all the surplus labour has been absorbed.  
According to Rodrik (2013), formal manufacturing exhibits a remarkable characteristic, 
namely unconditional convergence. His results show that there is a negative 
correlation between MVA per worker growth and the initial levels of MVA per worker. 
Thus, manufacturing productivity growth is higher in poorer countries. However, there 
is no evidence of unconditional convergence in aggregate labour productivity across 
countries due to the low employment share of manufacturing relative to services and 
agricultural activities in poor countries.  
The main challenge facing policymakers in developing countries is to induce growth-
enhancing structural change of labour from low-productivity sectors, such as 
agriculture and services, into high-productivity manufacturing activities. In this context, 
scholars such as Anyanwu (2017), Haraguchi et al. (2017), Rodrik (2016) and UNECA 
(2016) observe that few nations have been able to develop and accumulate capital 
without rapid industrialisation.  
However, more recently, empirical findings show that both modern services and 
manufacturing act as drivers of economic development (Dasgupta & Singh, 2006; 
Felipe, Leon-Ledesma, Lanzafame & Estrada, 2007). Traditionally, the service sector 
has been identified as having low-skilled labour, low productivity levels, a slow rate of 
employment growth, and limited opportunities for technological innovation. Today, 
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empirical studies show that service-led growth significantly contributes to GDP growth, 
not only in advanced countries but also in developing economies, such as South East 
Asian countries (Ghani & Kharas, 2010). According to UNIDO (2013), growth in 
manufacturing productivity creates employment opportunities in business services 
through linkage effects.6 Therefore, structural change and manufacturing growth play 
a crucial role in the expansion of such advanced services (Haraguchi et al., 2017).  
Table 1 summarises studies that have empirically examined the impact of 
manufacturing on economic growth. Overall, the studies show that manufacturing acts 
as an engine of economic development, especially through increasing returns to scale, 
the spread of technological knowledge and the ability to create strong and positive 
linkage effects. There is also broad support for Kaldor’s growth laws at a country and 
regional level, but services are playing an increasingly important role. 
 
 
 
 
 
 
 
 
                                              
6 “Business services are increasingly becoming an integral part of manufacturing activities. Thus, 
manufacturing development and structural change play a key role in the development of such modern 
services” (Haraguchi et al., 2017:295). 
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Table 1: The impact of manufacturing on economic growth  
Author/date Region/country Methodology/period Main results 
Lavopa and 
Szirmai (2012) 
92 countries  Two-stage least squares (2SLS) 
method/instrumental variables (IV), 
1960-2010 
The study finds strong support for the engine-of-growth hypothesis for 
manufacturing. The elasticity of manufacturing with respect to other 
sectors such as services is always greater than the share of 
manufacturing in GDP. 
Libanio and Moro 
(2013) 
11 Latin American 
countries 
Fixed effects and random effects 
models, 1980-2006 
Overall, the results confirm the validity of Kaldor´s views on the 
importance of the manufacturing industry for economic growth. 
Pacheco-López 
and Thirlwall 
(2013) 
89 developing 
countries 
IV/2SLS, 1990-2011 Confirm that trade is a major transmission mechanism through which 
manufacturing growth determines economic growth. 
Cantore, Clara, 
Lavopa and 
Soare (2017) 
80 countries Generalised methods of moments 
(GMM) technique, 1980-2010 
The study provides new evidence supporting the importance of 
manufacturing as a potential source of growth. The study also finds 
that structural change rather than employment scale effects enhances 
economic growth.  
Szirmai (2012) 90 countries  Descriptive analysis ,1950-2005 States that “[t]here is no doubt that manufacturing has been an 
important driver of growth in most developing countries. But not all 
expectations of the engine of growth hypothesis are borne out by the 
data” (Szirmai, 2012:417). 
Szirmai and 
Verspagen 
(2015) 
92 countries Fixed effects, random effects and 
Hausman-Taylor, 1950-1970, 1970-
1990, and 1990-2005 
 
The contribution of manufacturing to GDP per capita growth depends 
on the stage of development and the level of education. For low- and 
middle-income countries that can provide adequate levels of human 
capital, manufacturing acts as an instrument in the process of growth. 
These characteristics are not evident in the service sector. 
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Author/date Region/country Methodology/period Main results 
Su and Yao 
(2017) 
187 economies Cross-sectional regression, panel 
regression and long-run Granger 
causality tests, 1950-2013 
Manufacturing sector development drives services sector growth, not 
the other way around. Thus, manufacturing is indeed the growth 
engine of economies. The study confirms that premature 
deindustrialisation has negative effects on economic development. 
Marconi et al. 
(2016) 
31 developed and 32 
developing countries  
Kaldor’s first and second laws 
(engine of growth hypothesis), 1990-
2011 
For both income groups, the results confirm the validity of Kaldor’s 
first and second laws (faster growth of MVA leads to faster GDP and 
labour productivity growth), with much stronger effects in low and 
lower middle-income nations. 
McCausland and 
Theodossiou 
(2012) 
11 advanced countries  Panel estimation methodologies to 
investigate Kaldor’s laws, 1992-2007 
The overall findings indicate that the share of growth in manufacturing 
in GDP is an important determinant of both GDP and productivity 
growth.  
Necmi (1999) 45 mostly developing 
countries   
The validity of Kaldor’s hypothesis, 
1960-1994 
The outcomes confirm Kaldor’s argument that “manufacturing is as an 
engine of growth” for most of the developing countries studied, except 
for SSA counties. 
Wells and 
Thirlwall (2003) 
45 African countries Kaldor’s laws, 1980-1996 Overall, the result implies that structural change in favour of 
manufacturing activities in Africa would accelerate economic growth. 
Dasgupta and 
Singh (2006) 
48 developing 
countries 
Cross-sectional regression, 1990-
2000 
Manufacturing continued to play a potential growth role, but services 
played a similarly significant role in those countries. 
Felipe et al. 
(2007) 
17 developing Asian 
countries  
Modified ordinary least squares 
(OLS) to test Kaldor’s laws, 1980-
2004 
Finds evidence in favour of Kaldor’s first law. However, confirms that 
both services and agriculture have higher growth potential than 
manufacturing in South East Asian nations.   
Acevedo, Mold 
and Perez 
Caldentey (2009) 
18 Latin American 
countries 
Fixed-effects model, 1951-2006 Identifies a robust association between manufacturing and output 
growth (Kaldor’s first law) but confirms a similar relationship for 
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Author/date Region/country Methodology/period Main results 
services. However, the study does not show that manufacturing is a 
more important engine of growth relative to services.    
Kathuria and 
Natarajan (2013) 
15 states of India Engine of growth hypothesis, 1994-
1995 to 2005-2006 
Despite their declining share of GDP, the manufacturing and service 
sectors had indeed acted as an engine of growth in India.   
Chakravarty and 
Mitra, 2009 
India  Vector auto-regression (VAR), 1973-
2004 
Overall, the results show that manufacturing is one of the 
determinants of growth, along with social and personal services, and 
construction and community services. 
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2.3 Determinants of the manufacturing sector 
Table 2 summarises studies on the determinants of manufacturing development 
(industrialisation). Overall, the studies find the following significant determinants: GDP 
per capita and its squared term, population size, foreign direct investment (FDI), 
governance, trade openness, the exchange rate, human capital development, the 
fixed investment rate, and financial development. The summary overview provides a 
useful guideline on what determinants to consider for Ethiopia.  
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Table 2: Empirical evidence of the determinants of MVA 
Author/date Region/country Methodology/period Main results 
Story (1980) A group of Latin 
American countries 
Pseudo generalised least squares 
(GLS) methodology, 1955-1975 
Income level, population size and government expenditure had the most 
significant effects on industrialisation. FDI, protectionist policies (trade 
openness) and government regimes had no significant impact on 
industrialisation in a group of Latin American countries.    
Gao (2004) Chinese provinces IV estimation, 1985-1993 Domestic competition is positively related to regional industrialisation. FDI 
and exports also have a strong positive effect on regional industrial growth.  
Zhao and 
Zhang (2010) 
China OLS estimation, 2001-2006 FDI has positive and spill-overs impacts on China’s industrial productivity 
levels and development, and the contribution of FDI to productivity is due 
to the interaction with human capital. Labour-intensive industries benefitted 
more through the direct effects of the FDI. Capital-intensive industries 
gained more from the spill-over effects of FDI. 
Haraguchi and 
Rezonja 
(2013) 
159 countries based on 
18 manufacturing 
sectors   
Standard linear-panel data 
technique and IV estimation, 
1963-2007 
Coefficients of income level and population are positive and significant, and 
income squared is negative and significant. This implies that MVA initially 
rises with increasing levels of income/development, and then starts to 
decline after reaching a peak. The positive and significant effect of densely 
populated countries possesses a logistical agglomeration advantage. 
Manufacturing activity is negatively affected in countries richly endowed 
with natural resources. In addition, history, policies and institutions 
generate consistent and systematic changes in the potential level of 
manufacturing growth.     
Dabla-Norris 
et al. (2013) 
168 countries Linear and quantile regression 
methods, 1970-2010  
 
 
FDI, population size and trade openness are positively and significantly 
correlated with MVA. Arable land, mining output share, and age 
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Author/date Region/country Methodology/period Main results 
dependency (old and young) are negatively and significantly associated 
with MVA.    
Guadagno 
(2016) 
74 countries Hausman-Taylor models, 1960-
2005 
Industrial development is faster for large countries with a low industrial 
base, an undervalued exchange rate, and strong export performance. 
Knowledge and skill accumulation have also played a positive role since 
the mid-1990s. 
Martorano et 
al. (2017) 
119 countries for the 
period 1971-1990, 107 
countries for the period 
1991-2014 
Developed methodology, 1971-
1990 and 1991-2014 
Country’s factor endowments, its initial income conditions and other 
features, including geography and demographic structure, are drivers of 
successful industrialisation. In addition, the findings show that other 
variables that policymakers can control play an important role in 
manufacturing development. These include education and the promotion 
of investment in capital, financial sector development, management of 
trade and capital openness, and the promotion of both institutional and 
macroeconomic stability.    
Mensah et al. 
(2016) 
21 SSA countries  System of GMM estimation, 1970-
2012 
Population size, arable land, trade openness, demographic change (age 
dependency) and level of income are positively and significantly correlated 
with MVA. However, mineral rents, infrastructure and education have a 
negative but insignificant effect on MVA. The study justifies that 
insignificant effects of infrastructure and education are due to the low stage 
of development.      
Rodrik (2016) 42 developing and 
developed countries 
across the world  
Various estimations, 1960s, 
1970s, 1980s, 1990s, and post- 
2000  
The quadratic terms (population size and income level) are statistically 
highly significant for manufacturing. Manufacturing’s share tends to 
increase and then decrease over the course of development. This shows 
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Author/date Region/country Methodology/period Main results 
evidence of an inverted U-shaped relationship between MVA and income 
level.  
Kutu and 
Ngalawa 
(2016) 
Emerging market 
economies (BRICS)7 
P-ARDL model, monthly data 
1994:01-2013:12 
Per capita income, labour, capital and exports have a positive, long-run 
effect on industrialisation. An increase in the exchange rate (currency 
appreciation), however, has a negative long-run effect on industrialisation. 
In the short run, the exchange rate, exports, imports, per capita income, 
labour and capital have a significant effect on industrialisation.  
Elhiraika 
(2008) 
36 African countries  Cointegration test, OLS and IV, 
1980-2007 
Initial levels of income have a significant and positive effect on MVA, and 
its squared term is negative and significant, which indicates that the share 
of MVA tends to increase and then decrease in the process of 
development. Similarly, the initial level of population size has a positive and 
significant effect on MVA. This implies that a large market provides 
incentives for manufacturers. In the short run, both population size and real 
income have positive, significant effects on MVA.  
Samouel and 
Aram (2016) 
35 African countries Systems of GMM methodology, 
1970-2012 
Real effective exchange rate, human capital, GDP per capita, labour 
market conditions and financial development are strong determinants of 
industrial development, but vary among regions. Also, policy 
interdependencies are positive and significant for industrialisation in Africa. 
The complementarities between governance and financial development 
are important to boost industrial development in Africa.  
                                              
7 BRICS refers to the emerging market economies Brazil, Russia, India, China and South Africa.    
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Author/date Region/country Methodology/period Main results 
Anyanwu 
(2017) 
North Africa nations Pooled panel OLS and IV-2SLS 
estimation procedures, 1990-2014  
Agricultural land, secondary education, local credit to the private sector, 
FDI, trade openness, population size and technology/ICT infrastructure 
have positive effects on MVA. However, natural gas and mineral rents, 
dependence on oil, political globalisation, local investment rate, age 
dependency ratio (young), civil violence and institutionalised democracy 
have significant negative effects on MVA.     
Mijiyawa 
(2017) 
53 African countries  GMM technique, 1995-2014 The study shows that: 1) there is a U-shaped association between MVA 
and GDP per capita; and that 2) good governance (especially better 
government effectiveness and a low level of corruption), exchange rate 
depreciation and the size of the domestic market stimulate Africa’s 
manufacturing growth. However, urbanisation and FDI have no significant 
effects on manufacturing development.  
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2.4 Conclusion 
The review in this chapter highlights that manufacturing has played an important role 
in the growth and development process of developing countries. Most of the studies 
reviewed in Table 1 show the important role of service-led growth and its significant 
contribution to GDP growth in recent time. Although services have become important, 
manufacturing has not lost its significant due to dynamic economies of scale, labour 
absorption, the spread of technological knowledge, tradability, and the ability to create 
strong and positive linkage effects to the whole economy.  
From Table 2 it is clear that there is a large body of literature on the determinants of 
the share of MVA in GDP. The literature review also highlights several key 
determinants of manufacturing development, such as population size, income level 
and its squared term, trade openness, human capital development, FDI, the exchange 
rate, financial development, the fixed investment rate and governance. It is further 
apparent that the findings are in many instances ambiguous. The review further shows 
that there are no empirical studies in this regard for Ethiopia. Thus, the main 
contribution of the present study to the existing literature is to investigate which 
potential determinants of industrialisation outlined in Table 2 are relevant to Ethiopia.   
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CHAPTER 3: EMPIRICAL FRAMEWORK 
 
3.1 Introduction 
This chapter specifies the empirical model for Ethiopia’s manufacturing sector and 
provides a description of the explanatory variables and how they have evolved over 
the period from 1981 to 2014. The chapter is structured in three sections. Section 3.2 
specifies the empirical model based on the literature review in Chapter 2, and 
describes the variables and data sources. Section 3.3 presents and discusses some 
descriptive evidence for the underlying determinants of industrialisation in Ethiopia. 
Section 3.4 concludes.   
3.2 Empirical model specification and data sources 
In order to identify the determinants of manufacturing value added (MVA) as a 
percentage of GDP in Ethiopia, the study draws on Mijiyawa (2017), Rodrik (2016), 
and the literature review in Chapter 2 (see Table 2). Accordingly, the baseline 
regression model includes ten potential determinants of MVA as a percentage of GDP: 
𝑀𝑉𝐴
𝐺𝐷𝑃𝑡
= 𝛼0 + 𝛼1𝑙𝑛𝑅𝐺𝐷𝑃𝑝𝑐𝑡 +⁡𝛼2(𝑙𝑛𝑅𝐺𝐷𝑃𝑝𝑐)
2
𝑡
+ 𝛼3l𝑛𝑃𝑂𝑃𝑡 + 𝛼4(𝑙𝑛𝑃𝑂𝑃)
2
𝑡
+
⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡𝛼5𝑙𝑛𝑅𝐸𝑅𝑡 + 𝛼6𝑙𝑛𝐻𝐶𝑡⁡+⁡𝛼7
𝐼𝑁𝑉
𝐺𝐷𝑃𝑡
+ 𝛼8
𝐺𝑂𝑉
𝐺𝐷𝑃𝑡
+ 𝛼9
𝐹𝐷𝐼
𝐺𝐷𝑃𝑡
+ 𝛼10
𝑇𝑂
𝐺𝐷𝑃𝑡
+ 𝜀𝑡              (1)                                                                                                                                                                                                                                                                                                                       
where 𝛼0 is the intercept; 
𝑀𝑉𝐴
𝐺𝐷𝑃𝑡
 is the dependent variable, defined as MVA as a 
percentage of GDP at time 𝑡; and 𝜀𝑡 is the error term.    
Table 3 describes all the variables in equation (1) and their data sources. The available 
data in the Penn World Table 9.0 (PWT 9.0) and World Development Indicators (WDI) 
restrict the sample period from 1981 to 2014.  
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Table 3: Variable description and sources, 1981-2014 
Notation of variables Descriptive Source  
𝑀𝑉𝐴
𝐺𝐷𝑃
 Nominal MVA as a percentage of nominal GDP 𝑊𝐷𝐼 
𝑙𝑛𝑅𝐺𝐷𝑃𝑝𝑐 Natural logarithm of real GDP per capita at constant 
national prices (in 2011 US$) 
⁡PWT⁡9.0 
(𝑙𝑛𝑅𝐺𝐷𝑃𝑝𝑐)2 Natural logarithm of real GDP per capita squared  PWT⁡9.0 
𝑙𝑛𝑃𝑂𝑃 Natural logarithm of population size (in millions) PWT⁡9.0 
(𝑙𝑛𝑃𝑂𝑃)2 Natural logarithm of population size squared  PWT⁡9.0 
𝑙𝑛𝑅𝐸𝑅 Natural logarithm of the real exchange rate ( 𝑃𝑑
𝑃𝑈𝑆$
⁡), where 
𝑃𝑑 and 𝑃𝑈𝑆$ are the domestic output price levels in Ethiopia 
and the US respectively  
PWT⁡9.0 
𝑙𝑛𝐻𝐶 Natural logarithm of a human capital per person index, 
based on years of schooling and returns to education 
PWT⁡9.0 
𝐺𝑂𝑉
𝐺𝐷𝑃
 
Share of government consumption at current purchasing 
power parity (PPP) 
PWT⁡9.0 
𝐼𝑁𝑉
𝐺𝐷𝑃
 
Share of gross capital formation at current PPP PWT⁡9.0 
𝑇𝑂
𝐺𝐷𝑃
 
Trade openness (the sum of exports and imports) as a 
share of GDP, all in current US$ 
WDI 
𝐹𝐷𝐼
𝐺𝐷𝑃
 
FDI as a ratio of GDP UNCTADstat8 
 
3.2.1 Discussion of explanatory variables in equation (1) 
Real GDP per capita and its squared term  
Given the importance of income effects, the model controls for 𝑙𝑛𝑅𝐺𝐷𝑃𝑝𝑐 and its 
squared value (to proxy for a non-linear relationship). The real GDP series is divided 
by population to get real GDP per capita in constant PPP in 2011 US$ (Feenstra, 
Inklaar & Timmer, 2015). Real GDP per capita and its squared term account for various 
development stages of countries. The conventional hypothesis is that the share of 
MVA rises with income levels up to a certain threshold and then falls, which would give 
an inverted U-curve relationship over time. This may capture a shift in demand away 
from manufacturing goods towards services as the economy gets richer.  
Another reason why the share of MVA may fall over time is related to technological 
development. Rapid productivity growth in manufacturing due to technological 
                                              
8 𝑈𝑁𝐶𝑇𝐴𝐷𝑠𝑡𝑎𝑡⁡refers to United Nations Conference on Trade and Development statistics. 
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advancement reduces the relative price of manufacturing goods, which would lead to 
a fall in the nominal share of MVA in total GDP over time. The demand and technology 
effects also depend on whether or not the economy is open to trade (Rodrik, 2016). 
Mijiyawa (2017) hypothesises that there could be a U-shaped relationship between 
the share of MVA and GDP per capita in less-competitive countries. Based on these 
different hypotheses, the relationship between share of MVA, real GDP per capita and 
its squared term is a priori undetermined in Ethiopia. 
Population and its squared value 
Equation (1) includes population size and its squared term as proxies for market size 
effects. A large local market generates scale economies and leads to a decline in 
production costs. Several studies show that a large domestic market, proxied by 
population size, stimulates manufacturing activity (Anyanwu, 2017; Mijiyawa, 2017; 
UNIDO, 2015). Since Ethiopia is a highly populated country, the sign on the natural 
log of population size is expected to be positive. However, its squared term may be 
expected to be negative, which shows that the advantages of an increase in population 
size beyond a certain threshold diminish due to a depletion of scarce resources 
(Solow, 1956).  
The real exchange rate 
Mijiyawa (2017) shows that an exchange rate depreciation stimulates manufacturing 
development in Africa. As discussed extensively in Rodrik (2008b), an undervalued 
real exchange rate (𝑅𝐸𝑅) may raise the profitability of the tradable sector relative to 
the non-tradable sector and, in the process, compensate for distortions associated 
with poor institutions and market failures.9 In addition, a⁡depreciation in 𝑅𝐸𝑅 may boost 
the price competitiveness of the manufacturing sector in international markets. The 
                                              
9 Market failures - situations where markets by themselves do not lead to efficient, or desirable, resource 
allocation, often leading into a net social welfare loss (Greenwald & Stiglitz, 2012). Market failures arise 
whenever private rewards and social returns differ (Greenwald & Stiglitz, 1986). According to Rodrik 
(2008b), there are two types of market failures (coordination and information externalities): (1) 
Information externalities arise when an individual firm is reluctant to innovate because valuable 
technological, marketing and other information might spill over to other firms. These firms benefit without 
paying any costs. (2) Coordination externalities arise because getting new industries off the ground 
requires lumpy and coordinated investments upstream and downstream.  
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𝑅𝐸𝑅 in equation (1) is defined as the price of output in Ethiopia relative to the price of 
output in the US (Feenstra et al., 2015). Thus, an increase denotes an appreciation, 
so the sign on 𝑅𝐸𝑅 is expected to be negative.  
In contrast to conventional wisdom, however, an undervalued or depreciation of 𝑅𝐸𝑅 
may not always stimulate manufacturing development. During the early stages of 
development, a populous country may rely on the domestic market rather than the 
foreign market as a source of demand for the manufacturing sector. Moreover, in many 
cases, the manufacturing sector in a typical developing country relies heavily on cheap 
imported capital and intermediate goods. In this scenario, the sign on 𝑅𝐸𝑅 in equation 
(1) is expected to be positive, because an appreciation of the exchange rate would 
stimulate manufacturing development via cheaper imported goods.   
Human capital development index  
Several growth theories emphasise the important role of human capital. The Lucas 
(1988) model, for example, shows that investing in human capital enhances 
capabilities for the adaptation and innovation of the latest technologies. Human capital 
accumulation can also attract FDI for domestic investment (Noorbakhsh, Paloni & 
Youssef, 2001). On the basis of these theoretical arguments, human capital 
accumulation is naturally relevant for industrialisation (Martorano et al., 2017). As a 
proxy for human capital per person, this dissertation uses the educational index of 
PWT 9.0, which is computed as the average years of schooling adjusted for rates of 
return (Feenstra et al., 2015). The sign on the human capital per person index (𝐻𝐶) in 
equation (1) is expected to be positive.   
Share of gross capital formation  
The effect of physical capital accumulation on the share of MVA in equation (1) is 
proxied by the gross capital investment rate (𝐼𝑁𝑉
𝐺𝐷𝑃
). A rise in the investment rate is 
expected to foster structural change through faster output growth, technological 
innovation and an improvement in productive capacity (Weiss & Clara, 2016). Hence, 
a faster rate of physical capital accumulation can play an important role in promoting 
industrialisation and generating long-term growth (Martorano et al. 2017). The sign on 
the investment rate in equation (1) is expected to be positive.   
 24 
 
Share of government consumption expenditure 
The study employs the share of government consumption expenditure as a proxy for 
the quality of institutions. A large and inflated government may be associated with a 
deterioration in institutional quality. It may also raise the industrial sector’s tax burden, 
as well as crowd out private investment through higher interest rates. Thus, the share 
of government consumption expenditure relative to GDP is expected to be negative in 
equation (1).  
Foreign direct investment (FDI) 
FDI has several advantages, including access to modern technologies and the ability 
to penetrate global markets through technology and knowledge spill-over effects to the 
domestic manufacturing sector (UNIDO, 2015). Thus, the sign on the FDI ratio in 
equation (1) is expected to be positive.    
Trade openness as a share of GDP 
This study uses a country-specific trade openness index ( 𝑇𝑂
𝐺𝐷𝑃
), which is calculated as 
total merchandise trade (exports plus imports) as a percentage of GDP. According to 
Madani (2001a:5),⁡trade openness facilitates knowledge flows from abroad embodied 
in traded goods, technology transfer, investment in research and development (R&D), 
process innovation, implementation of best practice and the variety and quality of 
imported intermediate goods. Furthermore, through trade openness, there is a 
development of domestic human capital by way of exposure to new and more 
sophisticated intermediate goods via learning-by-doing and copying (Madani, 2001a, 
2001b). It follows that the trade openness index is expected to have a positive effect 
on Ethiopia’s manufacturing sector. 
3.3 Descriptive analysis  
This section presents a descriptive analysis to examine how the variables in equation 
(1) (see Table 3 for the definitions of the variables) evolved over time during the period 
1981 to 2014. The descriptive evidence (see Figure 3 below) for the underlying 
determinants of industrialisation in Ethiopia will serve as important background 
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information to interpret the econometric results in the next chapter. 
 
Figure 3: Trends of variables, 1981-2014 
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Figure 3(b) shows that GDP per capita experienced a downward trend from 1981 to 
the early 1990s. During this period, the fixed investment rate also looks stagnant (see 
Figure 3(f)). However, since the early 1990s, Ethiopia undertook major economic 
reforms and stabilisation measures through agriculture-led growth, industrialisation, 
trade liberalisation and public sector reforms (Moller, 2015; Ohno, 2013; Oqubay, 
2015). As shown in Figure 3(h), this brought in much-needed FDI, while the fixed 
investment rate in Figure 3(f) also shows an increasing trend since the early 1990s. 
These trends coincide with faster output per capita growth in Figure 3(b).  
Although the share of MVA has increased since the early 1990s, as shown in Figure 
3(a), it shows a declining trend from the early 2000s onwards. As illustrated in Figures 
3(a) and (h), there appears to be a relatively strong correlation between FDI and the 
share of MVA over the period 1981 to 2014. 
The exchange rate shows an appreciating trend in Figure 3(d). Consistent with 
Rodrik’s (2008b) hypothesis, an appreciating exchange rate may have an adverse 
effect on manufacturing development in developing countries. On the other hand, this 
could have been compensated for by cheap capital imports (Moller, 2015) and a large 
domestic market, which made the manufacturing sector less reliant on foreign price 
competitiveness.  
The human capital index and population size in Figures 3(c) and (e) show sharp 
upward trends from the early 1980s, coinciding with the expansion of secondary 
education. The trade openness index in Figure 3(i) shows a sharp decline from 1981 
until the early 1990s, and then begins to rise along an accelerating upward trend. The 
upward trend shifts in the trade openness index since the early 1990s may be 
attributed to major trade reforms in the country. Moller (2015), however, notes that the 
growth effect of greater trade openness was modest. Ethiopia’s share of government 
consumption shows a declining trend from 1981 to the early 1990s in Figure 3(g). 
Thereafter, it stabilises and then decreases in the post-2000s. According to Moller 
(2015), the declining trend in government consumption is due to external support.   
Despite the growth surge in per capita income, which averaged nine per cent per 
annum over the period 2000 to 2014,10 Figures 3(a) and (b) show that Ethiopia’s 
                                              
10 Author’s calculation based on data retrieved from the WDI (2018) database. 
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growth surge coincided with a fall in the share of MVA. This implies that the growth 
acceleration over this period may be due to service-led growth (Moller, 2015; World 
Bank, 2016), as well as a boom in the construction industry since 2011. Large public 
investments in infrastructure also played a major role, together with a favourable 
external environment (Moller, 2015; Rodrik, 2018).  
Overall, it appears as if the manufacturing sector has not been the main beneficiary of 
the major economic reforms initiated in Ethiopia in the 1990s, especially in the growth 
acceleration period of the early 2000s. Since long-run growth transitions have 
historically been characterised by rapid industrialisation, the declining share of MVA 
since the early 2000s implies that the recent growth acceleration may not be 
sustainable (see Rodrik, 2018). Similarly, Rodrik (2018) states that public investment 
booms, such as the one experienced in Ethiopia since the early 2000s, often run out 
of steam, similar to commodity booms. This may be due to diminishing returns, an 
increasing debt burden and inefficiencies associated with rent-seeking activities.   
3.4 Conclusion  
This chapter has specified the empirical model to investigate and estimate the 
potential determinants of Ethiopia’s manufacturing sector. The chapter draws its 
theoretical framework from Mijiyawa (2017), Rodrik (2016) and the literature review in 
Chapter 2 (see Table 2). The chapter also presented a descriptive analysis and 
examined how the variables in equation (1) evolved over time in the period 1981 to 
2014.  
In addition, the chapter highlighted that the recent growth surge in Ethiopia may be 
due to service-led growth and a boom in the construction industry fuelled by public-led 
infrastructure investment. Since long-run growth transitions have historically been 
characterised by rapid industrialisation, the declining share of MVA since the early 
2000s implies that the recent growth acceleration may not be sustainable (see Rodrik, 
2018). As discussed extensively in the introduction (Chapter 1) and the literature 
review (see Chapter 2), most episodes of sustained and high growth have been linked 
to the manufacturing sector. Thus, Ethiopia needs to promote faster industrialisation 
and more inclusive structural change.  
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The descriptive evidence shows a relatively strong correlation between FDI and MVA 
over the period 1981 to 2014. However, there does not appear to be a clear correlation 
between manufacturing development and several economic reforms that were 
implemented during the sample period. The real exchange rate shows an appreciating 
trend over the same period. Consistent with Rodrik’s (2008b) hypothesis, an 
overvalued exchange rate may have had a negative effect on manufacturing 
development. On the other hand, this could have been compensated for through 
cheap capital imports (Moller, 2015) and a large domestic market, which made the 
manufacturing sector less reliant on foreign price competitiveness. The next chapter 
considers a detailed econometric analysis to complement the preliminary descriptive 
evidence.  
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CHAPTER 4: METHODOLOGY AND ESTIMATION RESULTS 
 
4.1 Introduction 
This chapter specifies the empirical equation in the previous chapter as an 
autoregressive distributed lag (ARDL) model in the spirit of Pesaran et al. (2001). 
Given the large number of potential regressors, it is necessary to use an appropriate 
model-reduction strategy to obtain a more parsimonious model. In this context, the 
study employs Hendry’s (1995) general-to-specific (Gets) methodology incorporated 
in the software program Autometrics (see Doornik, 2009; Doornik & Hendry, 2013) to 
identify the key determinants of manufacturing development in Ethiopia over the period 
1981 to 2014.  
Chapter 4 is structured in five sections. Section 4.2 discusses the Gets methodology 
within the framework of an unrestricted ARDL model. Section 4.3 presents unit root 
tests of all variables. Section 4.4 presents the empirical results together with a wide 
range of diagnostic and structural stability tests. Section 4.5 discusses and presents 
the main findings. Section 4.6 concludes.  
4.2 Gets methodology  
Consider an ARDL representation of the empirical model (equation (1)) derived in the 
previous chapter:    
𝑀𝑉𝐴
𝐺𝐷𝑃 𝑡
= 𝛽0 +∑𝛽1𝑖
𝑀𝑉𝐴
𝐺𝐷𝑃 𝑡−𝑖
2
𝑖=1
+∑𝛽2𝑖𝑙𝑛𝑅𝐸𝑅𝑡−𝑖
2
𝑖=0
+∑𝛽3𝑖𝑙𝑛𝐻𝐶𝑡−𝑖
2
𝑖=0
+∑𝛽4𝑖
𝐹𝐷𝐼
𝐺𝐷𝑃𝑡
2
𝑖=0
+∑𝛽5𝑖
𝐺𝑂𝑉
𝐺𝐷𝑃𝑡−𝑖
2
𝑖=0
+∑𝛽6𝑖
𝐼𝑁𝑉
𝐺𝐷𝑃𝑡−𝑖
2
𝑖=0
+∑𝛽7𝑖
𝑇𝑂
𝐺𝐷𝑃𝑡−𝑖
2
𝑖=0
+ 𝛼11𝑙𝑛𝑅𝐺𝐷𝑃𝑝𝑐𝑡
+ 𝛼12(𝑙𝑛𝑅𝐺𝐷𝑃𝑝𝑐)
2
𝑡 + 𝛼13𝑙𝑛𝑃𝑂𝑃𝑡 + 𝛼14(𝑙𝑛𝑃𝑂𝑃)
2
𝑡 + 𝛼15𝑇𝑅𝐸𝑁𝐷 + 𝜇𝑡 ⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡(2)⁡ 
where 𝛽0 is an intercept term; 
𝑀𝑉𝐴
𝐺𝐷𝑃𝑡
 is the dependent variable, defined as manufacturing 
value added (MVA) as percentage of GDP at time t; 𝑇𝑅𝐸𝑁𝐷 is a time trend; and 𝜇𝑡 is 
the error term. The definitions of the rest of the variables are reported in Table 3 of 
Chapter 3.  
Given the relatively small sample size (1981 to 2014), the ARDL model is specified 
with a maximum lag length of 2. To select the parsimonious model from an extensive 
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list of potential variables requires an appropriate model-selection procedure. This 
dissertation uses the general-to-specific (Gets) methodology incorporated in the 
Autometrics software program (Doornik, 2009; Hendry, 1995; Nell, 2018; Nell & 
Thirlwall, 2018). The computer-automated program is designed to perform a multiple-
path tree search procedure from a general unrestricted model (GUM), such as 
equation (2), that is consistent with the statistical data. To achieve a specific model 
that encompasses rival models, statistically insignificant regressors are eliminated at 
a pre-specified level of significance. The simplified models further need to satisfy a 
range of diagnostic tests, which include tests for second-order serial correlation, 
functional form misspecification, heteroscedasticity and non-normality of the error 
terms. Encompassing tests are used to resolve terminal models.    
Consider several key features of the ARDL specification in equation (2). Following 
Rodrik (2016), population, GDP per capita and their squared terms are considered 
essential variables from a theoretical viewpoint. Thus, these variables are constrained 
to be fixed in the Autometrics model-reduction process and are therefore retained in 
the final parsimonious model. Also note from equation (2) that only the current values 
of these variables enter the ARDL model, rather than their lagged values. This 
additional restriction is imposed to avoid a complicated lag structure that may 
exacerbate collinearity problems between the variables and their squared terms.   
To perform Pesaran et al.’s (2001) bounds-testing procedure, it is necessary to 
transform equation (2) into its unrestricted error-correction version. Because the ARDL 
model procedure provides consistent estimates irrespective of the order of integration 
of the underlying regressors, it is not necessary to perform unit root tests. However, it 
is not known a priori whether the relationship between MVA and its potential 
determinants is dynamic. If the parsimonious model is static, then it is possible to 
perform an alternative cointegration test to the bounds-testing procedure, such as 
Engle and Granger’s (1987) first-step procedure. A necessary requirement of this test 
is that all the variables are integrated to the order of one, i.e., I(1). In the case of a 
static model, it is important to perform unit root tests to establish the order of integration 
of the variables.   
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4.3 Unit root tests 
Unit root tests were conducted on each of the variables in equation (2). Table 4 shows 
the outcomes of the Augmented-Dickey Fuller (ADF) (Dickey & Fuller, 1981) and 
Phillips-Perron (PP) (Phillips & Perron, 1988) tests for the levels and first differences 
of the variables. The results show that for, 10 out of the 11 variables, the null 
hypothesis of a unit root in levels cannot be rejected. In first differences, however, the 
variables become stationary at least at the 10% significant level. The first difference 
of the human capital variable, however, remains non-stationary and only becomes 
stationary when it is differenced twice (not reported here). Thus, all the variables 
appear to be I(1), except human capital, which is I(2).  
Table 4: ADF and PP unit root test results  
Variables  
ADF test: t-values (trend and 
constant)  
PP test: t-value (trend and 
constant) 
Conclusion 
 Level  First difference  Level  First difference   
𝑀𝑉𝐴
𝐺𝐷𝑃
 -2.272168 -7.105965*** -2.245800 -7.105965*** 𝐼(1) 
𝑙𝑛𝑅𝐺𝐷𝑃𝑝𝑤 -1.036880 -5.060337*** -0.510216 -23.13132*** 𝐼(1) 
(𝑙𝑛𝑅𝐺𝐷𝑃𝑝𝑤)2 -0.593389 -8.020451*** -0.351419 -22.73408*** 𝐼(1) 
𝑙𝑛𝑃𝑂𝑃 -2.262412 -7.109420*** 0.713647 -3.409751* 𝐼(1) 
(𝑙𝑛𝑃𝑂𝑃)2 -1.784743 -7.484863*** -1.110739 -3.226515* 𝐼(1) 
𝑙𝑛𝑅𝐸𝑅 -2.841299 -3.261759* -2.170649 -3.146080 𝐼(1) 
𝑙𝑛𝐻𝐶 -2.019603 -1.843315 -1.694605 -1.908967 𝐼(2) 
𝐼𝑁𝑉
𝐺𝐷𝑃
 -1.166241 -8.915613*** -2.266274 -13.14283*** 𝐼(1) 
𝐺𝑂𝑉
𝐺𝐷𝑃
 -1.635939 -4.977330*** -1.741270 -4.989193*** 𝐼(1) 
𝐹𝐷𝐼
𝐺𝐷𝑃
 -2.881490 -7.018938*** -2.946604 -7.074334*** 𝐼(1) 
𝑇𝑂
𝐺𝐷𝑃
 
-2.492724 -7.496869*** -2.503703 -7.428771*** 𝐼(1) 
Note:  
a) Mackinnon’s (1996) critical values:  I)  1%       -4.273 
II)  5%      -3.558 
III) 10%    -3.212;    
b) The unit root tests are performed with a lag length of 2;  
c) *** denotes significance at the 1% level, ** at the 5% level and * at the 10% level. 
A visual plot of the human capital index in first differences (not reported here) shows 
that the variable contains several step-wise breaks over time. This places a question 
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mark behind the quality of the constructed index, given that it is extrapolated for 
several years (see PWT 9.0). To avoid misspecification problems associated with the 
I(2) index, it is excluded from the GUM in equation (2).    
4.4 Empirical results  
Starting with the initial GUM in equation (2), but excluding the human capital index, 
the Gets model-selection algorithm of Autometrics is used to obtain the specific model. 
The algorithm is set to retain regressors at the 5% significant level. The parsimonious 
model, denoted as Model 2, is reported in Table 5.  
As a robustness test, the maximum lag length in equation (2) is set to one instead of 
two. The specific model chosen by Autometrics is denoted as Model 1 in Table 5. 
Both Model 1 and Model 2 contain the same variables. The only difference is that 
Model 1 includes the first-period lag of the real exchange rate and Model 2 the second-
period lag. All the variables are significant (by construction) at the 5% level.  
Moreover, both models seem to be well specified based on the range of diagnostic 
tests reported in Table 5. None of the tests are significant at the 5% levels. The results 
indicate that the null of no serial correlation, normality, homoscedasticity and no 
functional form misspecification cannot be rejected at the 5% significant level.    
Even though there is little to choose between the two models, the discussion hereafter 
will focus on Model 1. The lag structure of Model 1 implies that the effective sample 
period (1982 to 2014) is marginally larger than that of Model 2 (1983 to 2014).    
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Table 5: Regression results of MVA as a percentage of GDP  
Notation of variables Model 1 (1982-2014) Model 2 (1983-2014) 
 ⁡𝐼𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡 -341.151*** 
(-3.77) 
-306.625*** 
(-3.48) 
 𝑙𝑛𝑅𝐺𝐷𝑃𝑝𝑐 49.876*** 
(2.82) 
37.842** 
(2.25) 
 (𝑙𝑛𝑅𝐺𝐷𝑃𝑝𝑐)2 -3.538** 
(-2.69) 
-2.662** 
(-2.13) 
 𝑙𝑛𝑃𝑂𝑃 89.114*** 
(2.87) 
92.723*** 
(2.92) 
 (𝑙𝑛𝑃𝑂𝑃)2 -11.6902*** 
(-3.00) 
-12.194*** 
(-3.07) 
 𝑙𝑛𝑅𝐸𝑅𝑡−1 1.847*** 
(3.88) 
 
 𝑙𝑛𝑅𝐸𝑅𝑡−2  2.260*** 
(4.59) 
 
𝐹𝐷𝐼
𝐺𝐷𝑃
 0.301*** 
(3.80) 
0.211** 
(2.57) 
 𝐴𝑑𝑗𝑢𝑠𝑡𝑒𝑑⁡𝑅2 0.703823 0.744934 
Diagnostic tests 
Jarque-Bera normality test (𝑥2) 
 
4.8171 
[0.0899] 
3.3930 
[0.1833] 
Breusch-Godfrey serial correlation LM: F-test 0.92970 
[0.4084] 
2.9038 
[0.0751] 
Heteroskedasticity: F-test 1.4336 
[0.2303] 
1.7691 
[0.1301] 
Ramsey’s RESET (omitted variable) test: F-test 0.854298 
[0.4014] 
1.6811 
[0.2082] 
Number of observations (𝑁) 32 31 
Note: 
a. The figures in parentheses (∙) are absolute t-values⁡and the figures in brackets [∙] are p-values. 
*** denotes significant at the 1% level and ** at the 5% level.  
b. The hypotheses of the diagnostic tests are the following: 1) no functional form or omitted 
variables’ misspecification, 2) the residuals are normally distributed, and 3) homoscedasticity 
is not rejected, indicating that the estimators of the coefficients are efficient.  
To assess the statistical quality of Model 1 further, some cross-checks are performed. 
First, because Model 1 is static, the relevant test for cointegration is Engle and 
Granger’s (1987) first-step procedure, rather than the ARDL bounds test of Pesaran 
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et al. (2001). Further note that the static model in Table 5 directly gives the long-run 
estimates. The static model implies that the adjustment towards long-run equilibrium 
is instantaneous. Table 6 shows that the residuals of Model 1 are stationary at the 5% 
significance level, so that the I(1) variables in levels cointegrate to form a stationary 
I(0) series. Thus, the results show that the variables are co-integrated and that there 
is a long-run relationship between the share of MVA in GDP and the regressors in 
Table 5.   
Table 6: Test for co-integration: Model 1  
Test option ADF t-statistics 95% critical value  
Intercept -4.1393** -2.9591 
Trend and intercept -4.1030** -3.5615 
Note: 
a) Critical values are obtained from Mackinnon (1996). 
b) When the absolute values of the ADF statistics exceed Mackinnon's 95% critical value, the 
null of no co-integration can be rejected at the 5% significance level (**). 
Second, it is informative to plot the actual and fitted values of Model 1 over the period 
1982 to 2014. Except for an outlier in the late 1990s, Figure 4 shows that Model 1 
provides a good fit of the actual values, with an adjusted 𝑅2 of 70% in Table 5. 
Moreover, the residuals of Model 1 in Figure 4 appear to be stationary over time, thus 
confirming what was shown earlier in Table 6, i.e. that the variables are co-integrated.  
Figure 4: The actual values, fitted values, and residuals of Model 1, 1982-2014  
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Finally, the stability of Model 1 in Table 5 is checked using the cumulative sum 
(CUSUM) and CUSUM of squares tests for structural stability. The CUSUM test shows 
that the model is structurally stable, with all the values falling within the 5% critical 
bounds. Consistent with the outlier detected in Figure 4, the CUSUM of squares picks 
up some instability in the late 1990s to early 2000s, but thereafter the model remains 
structurally stable.    
Figure 5: CUSUM and CUSUM of squares tests for structural stability  
Overall, the diagnostic, cointegration and structural stability tests show that Model 1 is 
well specified and statistically robust. The analysis now turns to a detailed discussion 
of the results.  
4.5 Discussion of results  
Comparing Model 1 in Table 5 with the GUM in equation (2), it can be seen that trade 
openness, the fixed investment rate, and the share of government consumption 
expenditure are eliminated in the model-reduction process. Recall that human capital 
was not considered in the initial GUM due to its I(2) nature.  
Consider the retained regressors in Model 1 of Table 5. GDP per capita and its 
squared term are statistically significant at the 1% and 5% levels respectively. The 
positive and negative signs on the variables provide evidence of an inverted U-curve 
relationship between the share of MVA and GDP per capita in Ethiopia. This result is 
consistent with the conventional hypothesis, which states that the share of MVA rises 
with income levels up until a certain threshold, and then falls.  
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In this context, there are two likely explanations for the inverted U-curve relationship 
in Ethiopia. The first explanation could be the gradual shifts in demand away from 
manufacturing products towards services. Another reason could be related to 
technological development. More rapid productivity growth in manufacturing due to 
technological progress decreases the relative price of manufacturing goods, which 
would lead to a fall in the nominal share of MVA in total GDP over time.  
The inverted U-curve relationship between GDP per capita and the share of MVA in 
Ethiopia is in line with the conventional hypothesis and the findings of Rodrik (2016) 
for developing countries across the world. However, the results are different from 
those of Mijiyawa (2017), who documents evidence of a U-curve relationship between 
the share of MVA and GDP per capita in Africa.  
Mijiyawa (2017) argues that the U-curve relationship between GDP per capita and the 
share of MVA is a plausible result for low-income countries. Because a nation is 
uncompetitive during the initial stages of development, an increase in per capita 
income may induce an increase in the demand for manufactured goods imported from 
abroad, which would initially reduce the domestic share of MVA. As the manufacturing 
becomes more competitive during the course of development, its share will start to 
increase, hence the U-curve relationship observed in the data for African countries 
(Mijiyawa, 2017). In the case of Ethiopia, however, the country has always imposed 
strict import control measures, which might explain the inverted U-curve relationship 
found in this study.  
The Model 1 results in Table 5 also confirm that the size of the local market matters 
for MVA’s share of GDP in Ethiopia. Population and its squared term are statistically 
significant at the 1% level and carry a positive and negative sign respectively, which 
show the inverted U-curve relationship. The results suggest that there are benefits 
associated with a large local market, such as scale economies, which lead to lower 
production costs. This is in line with the studies of Anyanwu (2017), Mijiyawa (2017) 
and UNIDO (2015), as well as the theory, which state that a large domestic market 
stimulates manufacturing activity.  
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At the same time, the inverted U-curve relationship implies that the effect of population 
size beyond a certain threshold becomes negative, perhaps due to a depletion of 
scarce resources (Solow, 1956). 
The results in Table 5 show that the real exchange rate (𝑅𝐸𝑅) positively and 
significantly affects the share of MVA in Ethiopia. This contrasts with conventional 
wisdom, in terms of which an undervaluation or depreciation of the 𝑅𝐸𝑅 is associated 
with rapid manufacturing development in developing countries (Rodrik, 2008b). Based 
on the estimation result in Model 1, an appreciation of one percent in the 𝑅𝐸𝑅 would 
increase Ethiopia’s MVA share by 1.85 percentage points. Potential explanations for 
this unconventional result could be related to cheap capital imports and domestic 
market size effects.  
During the early stages of development, a populous country like Ethiopia may rely 
primarily on the domestic market rather than the foreign market as a source of demand 
for the manufacturing sector. Thus, the loss in price competitiveness from an 
appreciating exchange rate may initially not be a drag on manufacturing development. 
Moreover, in many cases, the manufacturing sector in a typical developing country like 
Ethiopia relies heavily on cheap imported capital and intermediate goods. An 
appreciation of the 𝑅𝐸𝑅 effectively reduces the price of essential inputs, which are not 
produced domestically but imported from abroad. 
The final results show a statistically significant and positive effect of the FDI ratio on 
manufacturing development in Ethiopia. Model 1 in Table 5 shows that a one 
percentage point increase in the ratio of FDI inflows to GDP leads to 0.30 percentage 
point increase in the share of MVA in Ethiopia. The positive relationship with FDI may 
capture the transfer of capital, technology, and financial and resource management 
techniques, which further reinforce the industrialisation process. FDI may also 
enhance local productivity via technology spill-over effects and external competition 
from multinational companies.  
4.6 Conclusion 
This chapter considered ten potential determinants of the share of manufacturing 
value added in the GDP of Ethiopia over the period 1981 to 2014. The specific model 
selected by the Gets model-selection algorithm (Model 1 in Table 5) passes all the 
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diagnostic, cointegration and structural stability tests, and therefore can be regarded 
as well specified and statistically robust. 
The regression results find evidence of an inverted U-curve relationship between the 
share of MVA and GDP per capita in Ethiopia. This is consistent with the theory, in 
which demand shifts away from manufacturing into service activities over time, and/or 
technological progress that reduces the relative price of manufacturing goods. An 
interesting finding of this chapter is that an appreciation of the 𝑅𝐸𝑅 has a positive and 
significant effect on the share of MVA in Ethiopia. This is in contrast with the 
conventional view, whereby a depreciation or undervaluation of the 𝑅𝐸𝑅 is associated 
with a faster pace of industrialisation, especially in low-income countries (Rodrik, 
2008b). The next chapter critically evaluates whether an undervalued 𝑅𝐸𝑅 is a viable 
long-term industrial policy strategy in Ethiopia.  
In addition, the regression results confirm that the initial levels of population size have 
a positive and significant effect on MVA in Ethiopia. This indicates that a large 
domestic market provides incentives for manufacturers in Ethiopia. However, the 
result shows that an increase in population size beyond a certain threshold has an 
adverse effect on the country’s manufacturing development. Another key result is that 
FDI has a positive and statistically significant effect on the MVA share of Ethiopia. 
Thus, Ethiopia should attract FDI to promote industrialisation.   
   
  
 39 
 
CHAPTER 5: CONCLUSION AND POLICY IMPLICATIONS 
 
5.1 Conclusion 
The aim of this minor dissertation was to identify the key determinants of 
industrialisation (proxied by the share of manufacturing value added [MVA] in GDP) in 
Ethiopia over the period 1981 to 2014. The descriptive evidence in Chapter 3 shows 
that the growth surge in Ethiopia since the early 2000s was not initiated by 
manufacturing. Rather, it was initiated mainly by service-led growth and a boom in the 
construction industry, reinforced by massive public infrastructure investment. 
However, manufacturing has historically played an important role in sustaining growth 
transitions (see Rodrik, 2018) and remains a potential source of long-term economic 
growth and development for many developing countries, largely due to its tradability, 
increasing returns-to-scale properties, and its ability to absorb surplus labour in the 
agricultural sector. Thus, industrialisation remains important for long-term growth and 
development in a developing country like Ethiopia. It follows that a key policy issue is 
to identify the potential determinants of industrialisation in Ethiopia. 
Accordingly, this dissertation identifies ten potential determinants of industrialisation 
based on Mijiyawa (2017), Rodrik (2016) and the literature review in Chapter 2 (see 
Table 2). The ten potential determinants of the share of MVA are considered within 
the framework of a general unrestricted auto-regressive distributed lag (ARDL) model. 
Due to the long list of potential regressors, the study employed Hendry’s (1995) 
general-to-specific (Gets) model-selection strategy embedded in the Autometrics 
program to obtain a more parsimonious model. Of the ten variables considered, the 
Gets methodology eliminates the fixed investment rate, trade openness and share of 
government consumption expenditure in the model-reduction process. Moreover, the 
human capital variable was excluded from the initial general unrestricted model (GUM) 
due to its I(2) nature and associated issues with the extrapolated data. 
The parsimonious model selected by the Gets methodology is statistically robust and 
well specified, based on a wide range of diagnostic, cointegration and structural 
stability tests, and provides a close fit of Ethiopia’s actual share of MVA over the period 
1982 to 12014. The final selected model includes the following significant determinants 
of industrialisation in Ethiopia. First, there is evidence of an inverted U-shaped 
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relationship between the share of MVA and GDP per capita in Ethiopia. This finding is 
in line with the theory, which indicates that the share of MVA tends to increase and 
then decrease in the course of development. More specifically, in the case of Ethiopia 
this could be associated with a gradual shift in demand away from manufacturing 
goods towards services and/or technological improvements. More rapid growth in 
manufacturing due to technological progress lowers the relative price of manufacturing 
products, which would lead to a gradual decrease in the nominal share of MVA in 
aggregate GDP over time. 
Second, the regression results show evidence of an inverted U-curve relationship 
between the share of MVA and population size in Ethiopia. Population size stimulates 
the manufacturing sector via market-size effects. But the results also imply that the 
effect of population size beyond a certain threshold may have an adverse effect on 
industrialisation. 
Third, the econometric regression results show that the real exchange rate (𝑅𝐸𝑅) has 
a positive and statistically significant effect on Ethiopia’s industrial performance. In 
contrast to conventional wisdom, an appreciation of the real exchange rate 
(𝑅𝐸𝑅)⁡stimulates Ethiopia’s manufacturing sector. This may be attributed to Ethiopia’s 
large domestic market (proxied by its population size) and the importation of cheap 
capital and intermediate goods from an appreciating⁡𝑅𝐸𝑅. During the initial stages of 
development, a populous country like Ethiopia can rely on its large domestic market 
rather than on foreign markets. A deterioration in price competitiveness from an 
appreciating exchange rate therefore may not initially be detrimental to manufacturing 
development. In fact, it may boost the manufacturing sector via cheap capital and 
intermediate goods that are essential inputs in the production process. 
Fourth, the finding of a statistically significant and positive effect of foreign direct 
investment (FDI) on the share of MVA shows that Ethiopia should design appropriate 
policy measures to attract more FDI. The policy implications of this study are related 
to the significant effects of FDI and the 𝑅𝐸𝑅.   
5.2 Policy implications 
Various policy measures can be implemented to promote industrialisation in Ethiopia:  
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1) The results of this study highlight the importance of FDI in Ethiopia. Thus, 
Ethiopia’s policymakers need to focus on the following areas to attract more 
FDI: (a) formulating inclusive and sector-specific strategies; (b) 
establishing/strengthening appropriate institutional arrangements; and (c) 
improving and providing essential financial and transport services to foreign 
investors. The promotion of FDI will help the domestic manufacturing sector to 
gain access to foreign markets, absorb foreign technologies and improve its 
international competitiveness.   
2) The positive effect of an appreciation in 𝑅𝐸𝑅⁡relies on the ability of the economy 
to atract long-term capital inflows, such as FDI, to finance an excess of imports 
over exports. If capital inflows in the form of FDI dry up, an appreciating 𝑅𝐸𝑅 
may require foreign borrowing to finance the import-export gap. Rising foreign 
debt levels, in turn, imply macroeconomic instability in the form of excessive 
inflation and exchange rate volatility, which are detrimental to the economy’s 
long-run growth prospects.  
3) An appreciating 𝑅𝐸𝑅⁡as a stimulus of manufacturing development therefore has 
limitations. Once manufacturing is mature enough, production should be 
geared towards foreign markets. Now the 𝑅𝐸𝑅 needs to be maintained at a 
competitive level. A depreciation of the 𝑅𝐸𝑅⁡ may boost the price 
competitiveness of the manufacturing sector in international markets. An 
undervalued 𝑅𝐸𝑅, rather than just a competitive 𝑅𝐸𝑅, is another policy option. 
Rodrik (2008b) argues that an undervalued 𝑅𝐸𝑅⁡raises the profitability of the 
manufacturing sector because it compensates for poor institutions and market 
failures in developing countries.  
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